Exhibit - A FMM Diversion Feasibility Study - Phase 4

Bridge Length Determination Sheet 1 of 2
HoustonEngineering Inc.
Minnesota Diversion (FCP) Alignment
Station: 0+00 0+00 131+52 1286+89 1060+72 1035+21 977+56 960+10 854+06 853+15 743+21 742427 635+18 515+72 444+11 299+74 245+18 195+22 90+36 6+90
. US Highway | US Highway .
Interstate 29 | Interstate 29 US High County-Stat Interstate 94 | Interstate 94 US High 110th Ave.
Feature Carried:| oo ote <2 | MEISAE 294y 104y Ave. s BIWAY 1 goth Ave. s | 60th Ave. s | CUNY L ghin ave.s | o iate S| interstate 10 East 10West | 28th Ave. N | 57th Ave. N | 40thSt.N | 90th Ave. N |100th Ave. N ‘shway Ve | 15th st. Nw
South Bound | North Bound 75 Highway 52 East Bound | West Bound Bound Bound 75 NW
A Invert Elevation:|  898.09 898.09 898.09 889.60 891.66 889.15 887.99 887.65 885.50 885.50 883.40 883.40 882.33 877.13 876.42 874.98 874.43 873.92 872.88 872.04
B Q 500 WS Elevation] 914.87 914.87 914.87 914.02 910.29 908.02 907.04 906.75 905.1 905.1 903.58 903.58 902.12 900.36 899.32 897.12 896.24 895.38 893.24 890.96
C Approximate Ground Elevation:|  912.64 916.03 916.79 913.22 913.2 918.26 917.01 918.4 914.64 914.76 914.23 913.5 913.45 902.11 903.39 895.85 892.52 892.45 888.86 887.37
D Q500 Depth (ft):]  15.40 15.40 15.40 21.35 16.87 16.70 17.90 18.60 17.72 17.72 19.93 19.93 18.80 22.48 21.80 20.91 20.64 20.38 19.62 17.73
E Required Freeboard (ft): 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
F Abutment Setback (ft): 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
G Abutment Thickness (ft): 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
H * Skew Angle (degrees): 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
| Skew Direction:
J Girder Depth (in): 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54
K Deck Thickness plus Riser (in): 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
L Grade Raise Needed (ft): 10.6 7.3 6.5 9.2 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 43 9.7 12.1 13.9 12.8 12.0
M © Bottom Width (ft): 100 100 215 225 400 400 400 400 400 400 400 400 400 225 225 225 225 225 225 225
o R
2 Side Slope Below Bench
N 2w ae >lope Be O‘;V H?:\j)_ 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
£ 2 =
0 5 8 Bench Width (ft): 0 0 0 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
P T E Bench Height (ft): 0 0 0 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
& Side slope Above Bench
©
7 7 7 7 7 7 7 7 10 10 10 10 10 7 7 7 7 7 7 7
Q 5 (_H:1V):
Estimated Bridge Length (EWS to EWS)
R (ft): 300.6 300.6 4156 690.9 803.2 800.8 817.6 827.4 867.4 867.4 911.6 911.6 889.0 706.7 697.2 684.7 681.0 677.3 666.7 640.2
. 2
g £| Bridge Length to Use for Design (ft): 300 300 420 680 800 800 820 820 860 860 900 900 880 700 700 680 680 680 660 640
Q T
L
g ‘E Bridge Deck Width (ft): 44.5 44.5 34.5 50.5 34.5 345 34.5 345 44.5 44.5 44.5 44.5 34.5 345 345 345 345 50.5 345 345
< R Deck Surface Area (ft?):] 13350 13350 14490 34340 27600 27600 28290 28290 38270 38270 40050 40050 30360 24150 24150 23460 23460 34340 22770 22080

* Skew Angles are measured for estimating bridge lengths at specific crossings. Actual skews used for final design shall follow MN DOT Design Manual guidelines.



Exhibit - A FMM Diversion Feasibility Study - Phase 4
p Bridge Length Determination Sheet 2 of 2

HoustonEngineering Inc.

North Dakota Diversion (LPP) Alignment

Station:| 1885+15.00 | 1806+15.00 | 1805+05.00 | 1640+45.00 | 1587+20.00 | 1461+20.00 | 1347+45.00 | 1188+70.00 | 917+55.00 | 916+65.00 | 863+75.00 | 702+75.00 | 595+15.00 | 425+75.00 | 316+35.00 [ 315+30.00 | 311+75.00 | 167+55.00 25+10
., | County Road | Interstate 29 | Interstate 29 Interstate 94 | Interstate 94 Interstate 29 | Interstate 29 | County Road
Feature Carried: 81 North Bound | South Bound 48th St. SE [170th Ave. SE| 46th St. SE | 44th St.SE | 41st St. SE East Bound | West Bound 36th St. SE | 33rd St.SE | 31stSt.SE | 28th St.SE South Bound | North Bound 81 25th St. SE |173rd Ave. SE
A Invert Elevation: 898.30 899.88 899.90 900.75 883.98 882.31 880.66 878.37 874.44 874.43 873.67 871.34 869.78 867.33 865.74 865.73 865.68 863.59 861.53
B Q 500 WS Elevation 921.73 921.72 921.72 920.58 904.45 901.51 900.19 898.58 896.42 896.42 896.09 893.16 891.61 889.34 887.81 887.81 887.81 885.83 884.08
C Approximate Ground Elevation]]  915.32 915.99 916.03 916.98 918.41 915.52 913.30 903.74 908.50 908.50 902.16 897.06 894.44 890.89 888.42 888.29 887.34 885.87 883.21
D Q 500 Depth (ft): 23.43 21.84 21.82 19.83 20.47 19.20 19.53 20.21 21.98 21.99 22.42 21.82 21.83 22.01 22.07 22.08 22.13 22.24 22.55
E Required Freeboard (ft) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
F Abutment Setback (ft): 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
G Abutment Thickness (ft): 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
H * Skew Angle (degrees): 0 0 0 20 0 21 7 0 5 5 13 0 0 0 0 0 0 0 0
| Skew Direction: L L R L L L
J Girder Depth (in); 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54
K Deck Thickness plus Riser (in) 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
L Grade Raise Needed (ft) 14.8 14.1 14.1 12.0 0.0 0.0 0.0 3.3 0.0 0.0 2.3 4.5 5.6 6.9 7.8 7.9 8.9 8.4 9.3
M @ Bottom Width (ft);] 250 250 250 100 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250
Re] i
N 2 g Side Slope Below Bench 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
g c (_H:1V):
0 a § Bench Width (ft) 0 0 0 0 0 40 40 40 25 25 25 25 15 15 0 0 0 0 0
P T bt Bench Height (ft): 0 0 0 0 0 8 8 8 8 8 8 8 8 8 0 0 0 0 0
©
s Side slope Above Bench|
Q < 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
o (_H:1V):
Estimated Bridge Length (EWS to EWS)
R (F): 605 583 582 431 641 752 702 640 689 689 659 632 613 615 586 586 587 588 593
2
% g Bridge Length to Use for Design (ft): 600 580 580 440 640 760 700 640 680 680 660 640 620 620 580 580 580 580 600
o O
£
<)
E o Bridge Deck Width (ft): 38.5 42.5 42.5 32.5 30.5 32.5 30.5 38.5 42.5 42.5 38.5 38.5 30.5 30.5 42.5 42.5 38.5 32.5 30.5
<2 ] Deck Surface Area (ft’): 23100 24650 24650 14300 19520 24700 21350 24640 28900 28900 25410 24640 18910 18910 24650 24650 22330 18850 18300

* Skew Angles are measured for estimating bridge lengths at specific crossings. Actual skews used for final design shall follow ND DOT Design Manual guidelines.



HoustonEngineering Inc.

Exhibit - B

Detailed Cost Estimate

Example Bridge 1

FMM Diversion Feasibility Study - Phase 4

Summary of Quantities: 8-span, 760' bridge MN-Rural

Iltem: Excavation Concrete Reinforcing Steel Bridge . . Substructure | Approach Approach
4 ksi 4 ksi Prestressed Steel Pile Backwall Ab.utmer.1t Elastor.nerlc Expan'5|on Water Pavement Pavement
Class I {dry) | Class Il (wet) AE-3 AAE-3 Epoxy Non Beam Protection Strip Drain Bearing Device proofing (10in) Footing
Location CYD CYD CYD CYD LBS LBS LIN FOOT LIN FOOT SQYD SQYD EACH LIN FOOT SQYD SQYD CYD
Abut 1 95 64.5 *k 630 47 43
Pier 1 50 162 130.5 24010 1440
Pier 2 40 162 130.5 24010 1440
Pier 3 30 162 130.5 24010 1440
g Pier 4 30 162 130.5 24010 1440 10 24
g Pier 5 30 162 130.5 24010 1440
E Pier 6 40 162 130.5 24010 1440
3 Pier 7 50 162 130.5 24010 1440
Abut 2 95 64.5 ok 630 47 43
Totals 460 1134 1042.5 168070 11340 94 86 10 24
Unit Price $12.50 $39.00 $525.00 $625.00 $1.15 $1.10 $210.00 $45.00 $25.00 $31.00 $1,880.00 $940.00 $58.61 $150.00 $287.00
Total $5,750 $44,226 $547,313 $184,877 $510,300 $2,350 $2,666 $18,800 $1,407
g Girder 3760
‘g Deck 1004.9 232300 68 98
b Totals 1004.9 232300 3760 68 98
g’_ Unit Price $12.50 $39.00 $525.00 $625.00 $1.15 $1.10 $210.00 $45.00 $25.00 $31.00 $1,880.00 $940.00 $58.61 $150.00 $287.00
3 Total $628,063 $267,145 $789,600 $63,920 $14,700
Example Bridge 2
Summary of Quantities: 5-span, 450' MN-Rural
Iltem: Excavation Concrete Reinforcing Steel Bridge . . Substructure Aproach Approach
4 ksi 4 ksi Prestressed Steel Pile Backwall Ab.utmer.1t Elastor.nerlc Expan'5|on Water pavement pavement
Class | (dry) | Class Il (wet) A3 AAES Epoxy Non Beam Protection Strip Drain Bearing Device proofing (10in) Footing
Location CYD CYD CYD CYD LBS LBS LIN FOOT LIN FOOT SQYD SQYD EACH LIN FOOT SQYD SQYD CYD
Abut 1 95 17.6 *k 630 47 43
Pier 1 50 162 130.5 24010 1260
) Pier 2 40 162 130.5 24010 1260
g Pier 3 40 162 130.5 24010 1260
g Pier 4 50 162 130.5 24010 1260
S |Abut2 95 17.6 ** 630 47 43
v Totals 370 648 557.2 96040 6300 94 86
Unit Price $12.50 $39.00 $525.00 $625.00 $1.15 $1.10 $210.00 $45.00 $25.00 $31.00 $1,880.00 $940.00 $58.61 $150.00 $287.00
Total $4,625 $25,272 $292,530 $105,644 $283,500 $2,350 $2,666
g Girder 2275 250 57
‘g Deck 618 162360
‘E Totals 618 162360 2275 250 57
g |Unit Price $12.50 $39.00 $525.00 $625.00 $1.15 $1.10 $210.00 $45.00 $25.00 $31.00f  $1,880.00 $940.00 $58.61 $150.00 $287.00
a Total $386,250 $186,714 $477,750 $37,500 $16,359

** Included in Superstructure quantities.

Sheet 1 of 2



Exhibit - B
Detailed Cost Estimate
HoustonEngineering Inc.

FMM Diversion Feasibility Study - Phase 4

Sheet 2 of 2

Total Structure costs

Bridge Super Substructure | Total Bridge | Length (ft) Deck width| Deck area | Unit price
8 | Structure & & (ft) (SQFT) | ($/5QFT)
760 ft $1,763,428 | $1,317,688 $3,081,116 760.5 345 26237 $117.43
450 ft $1,104,573 $716,587 $1,821,160 460.5 34.5 15887 $114.63
Pier only costs
. . Re-Steel . .
Bridge | Class | (dry) | Class Il (wet) 4 ksi 60ksi Piling total per pier
760 ft $3,375 $44,226 $479,588| $184,877| $453,600| $1,165,666| $166,524
450 ft $2,250 $25,272 $274,050| $105,644| $226,800| $634,016| $158,504
Superstructure Unit cost without Piers
Bridee Total Bridge Pier total Superstructure | Deck area | Unit price
& Cost only (SQFT) | ($/5QFT)
760 ft $3,081,116| $1,165,666 $1,915,450 26237 $73
450 ft $1,821,160 $634,016 $1,187,144 15887 $75




Exhibit - C FMM Diversion Feasibility Study - Phase 4
MN Grade Raise Cost Estimate

HoustonEngineering Inc.

Example Grade Raise Cost Estimate

Route: US Highway 75 Over FCP Alignment

Existing Roadway grade Elevation: 892.45
Estimated Grade Raise Needed: 13.9 ft
Existing grade: 0.0 %
Approach grade: 2.40 %
Exit Grade: -2.40 %

VCK: 312

crest

Curve Length: 1499.77

VCK: 206

Sag Curve Length: 495.12
Bridge Length: 680 ft
Calculated appoach Length: 905 ft

Bid Item Quantities

Estimated Approach Fill per abutment: 19000 CYD (Estimated using Geopak)
Pavement Base Course per abutment: 530 CYD
Asphalt per abutment: 710 Ton
Existing Pavement Removal: 13900 Sq. Yd
W Beam Guard rail: 480 ft
Guard Rail End Sections: 4
Bid Item Total Quantity Unit Price Subtotal
Approach fill 38000 S10 $380,000
Pavement Base Course 1060 S36 $38,160
Asphalt 1420 $50 $71,000
Existing Pavement Removal 13900 S3 $41,700
W Beam Guard Rail 480 $33 $15,840
Guardrail End Section 4 $2,250 $9,000

Total Approach Costs = $555,700




Exhibit - D FMM Diversion Feasibility Study - Phase 4
Bridge Cost Summary Sheet 1 of 2

HoustonEngineering Inc.

Minnesota Diversion (FCP) Bridge Costs Summary
Location Bridge Length (ft) Bridge Dezck Area  Cost per ft’ Deck  Bridge Structure Existing Structure Approach Road Temporary Total (;ost per
(ft9) Area Cost Removal Cost Bypass Cost Bridge

Interstate 29 South Bound 300 13,350 125 $1,670,000 S0 $670,000 $230,000 $2,570,000
Interstate 29 North Bound 300 13,350 125 $1,670,000 SO $500,000 $230,000 $2,400,000
110th Ave. S 420 14,490 115 $1,670,000 S0 $290,000 $270,000 $2,230,000
US Highway 75 680 34,340 110 $3,780,000 SO $390,000 $310,000 $4,480,000
80th Ave. S 800 27,600 110 $3,040,000 S0 $260,000 $300,000 $3,600,000
60th Ave. S 800 27,600 115 $3,170,000 SO $70,000 $250,000 $3,490,000
County-State Highway 52 820 28,290 115 $3,250,000 S0 $70,000 $250,000 $3,570,000
50th Ave. S 820 28,290 115 $3,250,000 SO $50,000 $230,000 $3,530,000
Interstate 94 East Bound 860 38,270 115 $4,400,000 S0 $160,000 $230,000 $4,790,000
Interstate 94 West Bound 860 38,270 115 $4,400,000 SO $160,000 $230,000 $4,790,000
US Highway 10 East Bound 900 40,050 115 $4,610,000 S0 $80,000 $260,000 $4,950,000
US Highway 10 West Bound 900 40,050 115 $4,610,000 SO $80,000 $260,000 $4,950,000
28th Ave. N 880 30,360 120 $3,640,000 S0 $70,000 $260,000 $3,970,000
57th Ave. N 700 24,150 115 $2,780,000 SO $300,000 $300,000 $3,380,000
40th St. N 700 24,150 115 $2,780,000 S0 $220,000 $280,000 $3,280,000
90th Ave. N 680 23,460 110 $2,580,000 SO $400,000 $320,000 $3,300,000
100th Ave. N 680 23,460 110 $2,580,000 S0 $480,000 $340,000 $3,400,000
US Highway 75 680 34,340 110 $3,780,000 SO $560,000 $350,000 $4,690,000
110th Ave. NW 660 22,770 110 $2,500,000 S0 $500,000 $340,000 $3,340,000
15th St. NW 640 22,080 110 $2,430,000 SO $480,000 $330,000 $3,240,000

Total $73,950,000




HoustonEngineering Inc.

Exhibit - D
Bridge Cost Summary

FMM Diversion Feasibility Study - Phase 4

Sheet 2 of 2

North Dakota Diversion (LPP) Bridge Costs Summary
Location Bridge Length Bridge Deck Area Cost per ft” Deck Bridge Structure Existing Structure Approach Road Temporary Total Cost per
(ft) (ftz) Area Cost Removal Cost Bypass Cost Bridge

County Road 81 600 23,100 120 $2,770,000 S0 $550,000 $350,000 $3,670,000
Interstate 29 North Bound 580 24,650 105 $2,590,000 $0 $840,000 $230,000 $3,660,000
Interstate 29 South Bound 580 24,650 105 $2,590,000 S0 $830,000 $230,000 $3,650,000
48th St. SE 440 14,300 120 $1,720,000 $0 $460,000 $320,000 $2,500,000
170th Ave. SE 640 19,520 125 $2,440,000 S0 $70,000 $240,000 $2,750,000
46th St. SE 760 24,700 120 $2,960,000 $0 $70,000 $250,000 $3,280,000
44th St. SE 700 21,350 125 $2,670,000 $20,000 $70,000 $250,000 $3,010,000
41st St. SE 640 24,640 125 $3,080,000 $20,000 $160,000 $270,000 $3,530,000
Interstate 94 East Bound 680 28,900 115 $3,320,000 S0 $140,000 $230,000 $3,690,000
Interstate 94 West Bound 680 28,900 115 $3,320,000 $0 $140,000 $230,000 $3,690,000
36th St. SE 660 25,410 115 $2,920,000 S0 $130,000 $260,000 $3,310,000
33rd St. SE 640 24,640 125 $3,080,000 $0 $200,000 $280,000 $3,560,000
31st St. SE 620 18,910 125 $2,360,000 S0 $240,000 $290,000 $2,890,000
28th St. SE 620 18,910 120 $2,270,000 $0 $280,000 $290,000 $2,840,000
Interstate 29 South Bound 580 24,650 120 $2,960,000 $10,000 $520,000 $230,000 $3,720,000
Interstate 29 North Bound 580 24,650 120 $2,960,000 $10,000 $530,000 $230,000 $3,730,000
County Road 81 580 22,330 120 $2,680,000 $10,000 $360,000 $310,000 $3,360,000
25th St. SE 580 18,850 120 $2,260,000 $0 $340,000 $300,000 $2,900,000
173rd Ave. SE 600 18,300 120 $2,200,000 S0 $370,000 $310,000 $2,880,000

Total $62,620,000
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